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PROBLEM TO BE SOLVED: To accurately arrange spacers and to 
improve display quality and productivity by discharging plural 
spacers in one discharge and arranging them at nearly constant 
spaces apart in a state with plural spacers aggregated. 
SOLUTION: In discharging granular spacers for adjusting substrate 
spaces of LCD elements on a substrate by means of an ink jet 
device, the plural spacers are designed to be discharged in one 
discharge and arranged nearly at constant spaces apart in a state 
where they are aggregated, namely, in an aggregated body 3. As a 
result, the discharging space of the spacers can be taken widely, 
enabling most spacers to be arranged in a non-display part other 
than the pixels used for display. Particularly, with 2-10 pieces of 
spacers arranged in the form of an aggregated body 3 on a light 
shielding film 2 on such substrate, almost no spacers are arranged 
in the pixels used for display and also the light is shielded in the 
part of the light shielding film 2; therefore, possibility of light leak is 
eliminated. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The spacer regurgitation approach characterized by making it mostly arranged at fixed interval in 
the spacer regurgitation approach which carries out the regurgitation of the granular spacer on a substrate 
using ink jet equipment after discharge and two or more spacers have condensed two or more spacers by 1 
time of the regurgitation. 

[Claim 2] The spacer regurgitation approach according to claim 1 of making the part which the light- 
shielding film is prepared on the substrate so that a pixel may be surrounded, and the light-shielding film 
intersects the shape of T character, and in the shape of a cross joint breathing out a spacer. 
[Claim 3] The spacer regurgitation approach according to claim 1 or 2 of scanning an ink jet head in the 
direction of a shorter side of a pixel, and making a spacer breathing out. 

[Claim 4] The liquid crystal display component characterized by being mostly arranged at fixed interval 
after 2-10 spacers have condensed in the non-display sections other than the pixel by which a spacer is 
supplied by the ink jet method and used for a display in the liquid crystal display component which the 
substrate with which orientation processing of the pair was carried out was made to counter, and pinched 
liquid crystal and a granular spacer in the meantime. 

[Claim 5] The liquid crystal display component according to claim 4 arranged after the spacer has 
condensed into the part which the light-shielding film is prepared on one [ at least ] substrate so that a 
pixel may be surrounded, and the light-shielding film intersects the shape of T character, and in the shape 
of a cross joint. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display component manufactured using 
the spacer regurgitation approach and it which carry out the regurgitation of the spacer on a substrate 
using ink jet equipment. 
[0002] 

[Description of the Prior Art] Display devices, such as a liquid crystal display component, arrange spacers, 
such as a globular shape and fibrous, between substrates, in order to keep the gap of a substrate constant. 
This spacer is conventionally sprinkled with the spray method etc. on the substrate using spacer spraying 
equipment. This spacer is usually 2 5000-30000 pieces/cm. Extent spraying is carried out and it is used. 
[0003] However, when such spraying is performed, there is an inclination for a spacer to be distributed 
over an ununiformity. If there is condensation of many spacers within a display pixel especially, it will be 
recognized and the problem that display grace falls will also be produced. Moreover, when the substrate 
which prepared active elements, such as TFT, was used, the spacer was in the projected TFT part and the 
force was applied to a substrate, there was also a problem of being easy to damage TFT. 
[0004] For this reason, to specify the location which arranges a spacer, to avoid a TFT part or to arrange 
to a part for a light-shielding film part is desired. In order to solve this, supplying a spacer to a specific 
location using the approach, the dispenser, and ink jet equipment which are arranged by printing is 
proposed. 

[0005] By the approach by printing, the direct printing version will touch the front face which carried out 
orientation processing, and it might have a bad influence on the orientation film. Moreover, since such 
printing ink contained the hyperviscous solvent, the solvent could not volatilize easily and it might have a 
bad influence on the orientation condition. 

[0006] On the other hand, the supply by the ink jet method can arrange a granular spacer at a time in one 
almost exact location, and since it can arrange many spacers to coincidence in the specified location if the 
ink jet head which has many nozzles is used, it has the advantage that productivity is good. 
[0007] 

[Problem(s) to be Solved by the Invention] The spacer sprinkled depending on the approach of spraying 
condenses a spacer, if this condensation becomes large within the pixel used for a display, light will be 
scattered about and it will be recognized as a fault on a display. For this reason, the spacer is made 
desirable [ being arranged at homogeneity ]. 

[0008] For this reason, it is possible to arrange one piece at equal intervals [ each ] also in spacer supply 
by the ink jet method. However, since the required number of a spacer is decided by the target liquid 
crystal display component, many spacers will be arranged also to the pixel field which displays. 
[0009] For this reason, the pixel field which displays had few spacers and to manufacture the high liquid 
crystal display component of display grace with sufficient productivity was desired. This invention solves 
these problems, arranges a spacer correctly using the ink jet method, and aims at manufacturing the high 
liquid crystal display component of display grace with sufficient productivity. 
[0010] 

[Means for Solving the Problem] In the spacer regurgitation approach that this invention carries out the 
regurgitation of the granular spacer on a substrate using ink jet equipment The spacer regurgitation 
approach characterized by making it mostly arranged at fixed interval after discharge and two or more 
spacers have condensed two or more spacers by 1 time of the regurgitation, And the above-mentioned 
spacer regurgitation approach of making the part which the light-shielding film is prepared on the substrate 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/10/12 



JP,11-024083,A [DETAILED DESCRIPTION] 



2/4 v ' 



so that a pixel may be surrounded, and the light-shielding film intersects the shape of T character, and in 
the shape of a cross joint breathing out a spacer, And the above-mentioned spacer regurgitation approach 
of scanning an ink jet head in the direction of a shorter side of a pixel, and making a spacer breathing out is 
offered. 

[001 1] Moreover, it sets for the liquid crystal display component which the substrate with which orientation 
processing of the pair was carried out was made to counter, and pinched liquid crystal and a granular 
spacer in the meantime. The liquid crystal display component characterized by being mostly arranged at 
fixed interval after 2-10 spacers have condensed in the non-display sections other than the pixel by which 
a spacer is supplied by the ink jet method and used for a display, And on one [ at least ] substrate, the 
light-shielding film is prepared so that a pixel may be surrounded, and the above-mentioned liquid crystal 
display component arranged after the spacer has condensed into the part which the light-shielding film 
intersects the shape of T character and in the shape of a cross joint is offered. 
[0012] 

[Embodiment of the Invention] In case the regurgitation of the granular spacer which adjusts the substrate 
gap of a liquid crystal display component on a substrate is carried out using ink jet equipment, it is made to 
be mostly arranged by this invention, at fixed interval, after discharge and two or more spacers have 
condensed two or more spacers by 1 time of the regurgitation. Thereby, large regurgitation spacing of a 
spacer can be taken and almost all spacers can be arranged in the non-display sections other than the 
pixel used for a display. 

[0013] Since a spacer is hardly arranged in the pixel used for a display by arranging where 2-10 spacers 
are especially condensed to a part for the light-shielding film part on the substrate and light is intercepted 
in a part for a light-shielding film part, there are also no worries about optical leakage. 
[0014] Drawing 1 is the top view of the substrate which breathed out the spacer of this invention, and 
drawing 2 is the partial enlarged drawing. In drawing 1 and drawing 2 , in 1, 1A, 1B, 1C, and 1D, a pixel and 2 
show a light-shielding film and 3 shows the spacer of each [C / spacer floe, and / 4A, 4B and 4C ] of the 
spacer floe. 

[0015] Drawing 3 is the front view of the example of representation of the spacer regurgitation equipment 
used for this invention. In drawing 3 , the slide table on which the guide rail to which an ink jet head moves 
1 1 and the ink jet head 1 1 moves 12, and 13 put a substrate, and 14 puts a substrate 13, and 15 show the 
pedestal which carries a slide table. 

[0016] With the equipment of this drawing, the ink jet head 11 moves a guide rail 12. That is. the 
regurgitation of the spacer is carried out, moving to the longitudinal direction of drawing. On the other 
hand, a slide table 14 moves in the depth direction of drawing. Thereby, the regurgitation of the spacer can 
be carried out to the location of the arbitration of a substrate. The alignment of a regurgitation location is 
not restricted to this example, but the ink jet head itself may be made movable to the 2-way of right and 
left and depth, and the slide table itself may be made movable at the 2-way of right and left and depth. 
[0017] Although this spacer regurgitation equipment is used for various applications, it is desirable to use 
for the regurgitation equipment of the spacer of a liquid crystal display component especially. With the 
liquid crystal display component, in order to keep a two substrates gap constant, the spacer is arranged 
between substrates. Even if this is a STN mold liquid crystal display component, and it is a TFT mold liquid 
crystal display component, it is used. 

[0018] Since it will become the optical omission of a liquid crystal display component, and a sunspot and 
this spacer will be recognized if it is condensed, it is made desirable [ making it distribute as much as 
possible, and being arranged ]. However, by making a spacer condense like this invention and arranging the 
floe of a spacer in the non-display sections other than the pixel used for a display, display grace of a pixel 
field can be made high, and productivity can be improved. 

[0019] Things of a well-known configuration, such as what is made to evaporate a solution with the thing 
and heating which are driven by the piezoelectric device, and is driven, can be used for the ink jet head 
used by this invention. In order to carry out the regurgitation of the spacer of a big path, i.e., the solid, in 
this invention unlike usual coloring ink, the type by the piezoelectric device to drive is more desirable. 
[0020] The number of the nozzles of an ink jet head one, and they can use what put the or more dozens 
nozzle in order. Since the regurgitation from each nozzle is controllable by the ink jet head, it sees from 
productivity and is desirable to arrange a spacer using the ink jet head which usually has many nozzles. 
[0021] The spacer used by this invention can be used if it is the spacer of the path in which the nozzle of 
an ink jet head to the regurgitation is possible. Although the paths of a spacer differ from the purpose of 
use, in the case of a liquid crystal display component, they are usually set to about 2-20 micrometers. 
Although the product made from plastics is typical as the quality of the material of a spacer, if granular, the 
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thing made from glass or a ceramic can also be used. The shape of a ball is cylindrical to the spacer in this 
invention, and a diameter and height can use an equal etc. for it mostly. 

[0022] By this invention, 2-10 pieces are breathed out by 1 time of the regurgitation in this spacer. 
Thereby, two or more spacers will be in a state of aggregation. Although 2-10 spacers are condensing the 
floe of this spacer, since that most is arranged at the non-display sections other than the pixel used for a 
display, it is rare to reduce display grace. 

[0023] This condensation does not mean only the case where two or more spacers contact a contiguity 
spacer, and exist, but also when spacing is kept and it exists by within the limits within that diameter, it 
means. The place where three spacers approach and exist is shown by the example of drawing 2 . Spacers 
4A and 4B and Spacers 4B and 4C keep spacing within the diameter, respectively, are close, and Spacers 
4A and 4C keep spacing exceeding the diameter, and they are close. In this invention, it is considered that 
this three spacer is condensed. 

[0024] In this invention, a spacer is arranged fundamentally at the non-display sections other than the pixel 
used for a display. Since the line breadth of that this is making the spacer breathe out by the ink jet 
method and a light-shielding film is narrow, it is because it is difficult to prevent completely that some 
spacers enter in the pixel used for a display. If a spacer can be arranged only at the non-display sections 
other than the pixel used for a display, it is the most desirable, but if it is made to be arranged at the non- 
display section, deterioration of display grace has few 80% or more of spacers. 

[0025] The pixel used for this display means the part to which the electrode has countered and a display is 
intentionally changed according to the impression condition of an electrical potential difference. In the 
display by the usual dot matrix, a pixel is a rectangle-like, and the non-display section is formed so that 
the circumference may be surrounded. Moreover, when there are active elements, such as TFT, also 
usually let the part be the non-display section. In addition, since a spacer may not be arranged in order to 
prevent breakage of the active element by pressurization into an active element part, that a spacer is 
arranged in that case will call it the part which is the non-display section and does not have an active 
element. 

[0026] In order to raise the contrast ratio of a display, as for this non-display part, it is desirable to make it 
covered with a light-shielding film. Since a spacer is made to condense in this invention and it is arranged, 
if a light-shielding film is in the non-display section, since the leakage of the light by condensation is not in 
sight, it is desirable. By the following explanation, it explains that a light-shielding film is in the non-display 
section. 

[0027] In the color STNLCD and the color TFTLCD, as shown in drawing 1 or drawing 2 , the pixel of RGB3 
color is surrounded by the light-shielding film, and a large number arrangement is carried out. In this 
invention, the regurgitation of the spacer is carried out so that the spacer floe 3 may come on this light- 
shielding film 2. As for this pixel, a shorter side is usually formed in 50-150-micrometer pitch. It is decided 
by the screen product and the number of pixels arranged in it, in the case of the pixel of RGB3 color, 
generally three rectangular pixels gather, and this constitutes a square viewing area mostly. 
[0028] For example, in a SVGA display, the pitch by the side of about 102 micrometers and a long side is 
set to about 306 micrometers by 12.1 inches by the pitch by the side of a shorter side. The light-shielding 
film 2 is formed in the part surrounding this pixel 1. In consideration of the patterning precision of an 
electrode, or the alignment precision of two substrates, patterning of this light-shielding film is carried out. 
If precision is made sweet, since the width of face of a light-shielding film becomes large, the numerical 
aperture of a pixel will fall and a display will become dark, the narrower one of the width of face of a light- 
shielding film is good within limits allowed. For this reason, generally width of face of a light-shielding film is 
set to about 10-25 micrometers. 

[0029] When the pitch by the side of about 102 micrometers and a long side is set to about 306 
micrometers for the pitch by the side of a shorter side when an active element is not prepared by 
STNLCD, and width of face of a light-shielding film is set to 20 micrometers, the configuration of each pixel 
is set to 82x286 micrometers, and a numerical aperture becomes about 75%. In this invention, the 
regurgitation of the spacer is carried out to the part in which this light-shielding film was prepared. 
[0030] In this case, it is desirable to make the part which that light-shielding film intersects the shape of T 
character and in the shape of a cross joint breathe out a spacer. In the example of this drawing 1 and 
drawin g 2 , the rectangular pixel is arranged repeatedly vertically and horizontally. That is, the line of a 
light-shielding film is formed in a straight line vertically and horizontally in the shape of a grid, respectively. 
If drawing 2 explains the part which a light-shielding film intersects in the shape of a cross joint, it will 
become the part for which four edges of Pixels 1A, 1B, 1C, and 1D have gathered. That is, it is the part 
which the light-shielding film connected up and down and the light-shielding film connected with right and 
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left intersect. 
[0031] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/10/12 



' JP,1 1-024083.A [DESCRIPTION OF DRAWINGS] 1/1 ^— v 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the substrate which breathed out the spacer in this invention. 
[Drawing 2] The partial enlarged drawing of drawing 1 . 

[ Drawing 3] The front view of the example of representation of the spacer regurgitation equipment used for 
this invention. 
[Description of Notations] 
1: Pixel 

2: Light-shielding film 

3: Spacer floe 

4: Spacer 

1 1: Inkjet head 

12: Guide rail 

1 3: Substrate 

14: Slide table 

1 5: Pedestal 



[Translation done.] 
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